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Thus it appears, that the OBSERVATIONS do not quite agree with the THEORr-, 
the latitude being increafed by the laft Tranfit about ^ of a minute more north, than the 
Theory would give, and the time of the middle falling about 4' too foon. Whether 
this can be accounted for from a re-examination of the obfervations themfelves, or by 
any correction in the motion of Jf 's nodes, may be worthy of further enquiry. 

The Sun's Parallax deduct d from a comparifon of the Norri- 
ton and fome other American Obfervations of the Tranfit of 
Venus, 1769 ; with the Greenwich and ether European 
Obfervations of the fame. By William Smith, D. D. 
Provojl Coll. Philad. 

ON E can fcarcely enter upon this fubject, without ad- 
miring the Sagacity of the great Dr. Halley, who 
firlt conceived the method of afcertaining the Sun's parallax 
(that is, the angle which the Earth's femidiameter fubtends at 
the Sun,) and confequently the dimenfions of the whole folar 
fyftem, either from the total duration of a tranfit of Venus, 
duly obferved in one fingle place of the Earth properly fuu- 
ated, or from the difference of abfolute time that elapfes be- 
tween the obfervations of the Contacts of the Sun and 
Venus in different places. 



The latter of thefe methods is what Aftronomers in 
prefer; yet, even in that, a concurrence offo many 



general 
a concurrence ot lo many circum- 
ftances is requifite, that neither the former tranfir of 1761, 
nor, it is feared, this of 1769, will enable Aftronomers ro do 
jufticc to the Doftor's noble problem in all its parts. For it 
is neceffary 

First, That the different obfervers fhould have good Te- 
lefcopes, Time-pieces well adjufted, and the latitude and lon- 
gitude of their places of obfervation determined with the moft 
fcrupulous exa&nefs. Seconal?, 
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Secondly, That the abfolute difference of time between the 
Contains, at the different places to be compared with each other, 
be fo great, as to render the unavoidable lmall defects of inftru- 
ments and obfervation infignifkant. 

Thirdly, That all the obfervers be favored with a clear 
iky, and the Sun of a fufficient altitude, not lefs than 8°. or 
io°. above the horizon. 

Granting therefore, what I believe will not be denied, that 
all the circumftances mentioned under the firft head, concurred 
in favor of the American as well as European obfervations made 
ufe of in the following deduction of the Sun's parallax-, yet the 
abfolute difference of time, being, on a mean, butabour 3'. 4/, 
was fcarce one fourth part of the greateft abfolute difference 
that might be obtained from obfervations made at two places 
(ituated in the moft favourable manner, with refpect to each 
other. 

But though this circumftance did not concur in favor of 
the European and American obfervers, yet, if the Sun had been 
fufHciently high to the former, and as refplendent and well 
defined as he was to us, notwiihftanding the fmall difference 
of abfolute time between our obfervations, his parallax might 
have been deduced from them, perhaps to as great exaftnefs 
as ever it can be expe&ed from a tranfit of Venus. For any 
two obfervers with us, having eyes and inftruments equally 
good, and taking the fame method of judging concerning any 
Phenomenon, could fcarcely have differed more than 5' or 
6" -, and where feveral obfervers were at one place, it is pro- 
bable the mean of all, might have brought the time within 
the limits propofed by Dr. Halley, that is within 2" of 
the truth. 

But fcarce any of the European obfervers, in the following 
lift, had the Sun above 8° high at the external Contact; and, at 
the internal Contaft, in France and Sweden, he was fcarce 2 
above the horizon, and even at Greenwich not quite 5 . This 
Circumftance therefore, and the form Venus put on, hanging 
to the Sun's limb by a fort of protuberant ligament, muft have 

rendered 
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rendered it very difficult to pronounce the moment of the in- 
ternal contact. Moreover, the whole duration of the ingrefs, 
or time between the contacts, given bytheEuropeanobfervers, 
being near i' longer than it was obferved in America, 
when it ought rather to have been fhorter, tends further to 
mew that the true internal contact muft have been paft, before 
they faw the Sun's light compleated, round the dark body of 
the Planet. 

And here, as Dr. Halley* exprelTes it, " Since Venus, 
*' like her fex, is exceeding coy, and deigns but in certain |[ 
**. ages, to come before the eyes of men, diverted of her 
" borrowed drefs •" an American, who has the lead of the 
fpiritof an Aftronomer in him, cannot help lamenting for his 
Brother- Aftronomers in Europe — men of fame and great abi- 
lities — that they were condemned, amid horizontal vapors, 
only to a tranfient glimpfe of this rare Pha:nomenon ( fpeftacu- 
lum inter JJlronomica longe nobiliffimum) ; and that they could 
not have fhared with us fome part, at leaft, of that luxury of 
gazing, which we enjoyed here. 

However, notwithftanding thefe unfavorable circumftances, 
the parallax of the Sun, as deduced from the beft obfervations 
of the tranfit 1761, will be greatly confirm'd by the following 
comparifons of the American and European obfervations of 
1769-, efpecially thofe of the external contacts, which on this 
occafion, perhaps, are only to be relied on. For a ditturbance 
or alteration firft arifing on the Sun's limb, and that at a greater 
altitude, was certainly a circumftance that could be more 
eafily judged of as to time, than the completion of a fmall 
thread of the Sun's light, almoft in the horizon. 

But, before I proceed to draw the conclufions, altho* it may 
be unneceffary to perfons verfed in aftronomical fubjecls and 
calculations, yet to the generality of thofe who may be readers 

of 

* Venus, quamvis Jyderum omnium fpeciofiflima, more fexus fui, fine mutuato cullu ee 
fflendore ejdtiti) in coypeftam frodirt veretur : Hoc etenim fpeffaculum, inter AJlronomica 
longe nobiliffimum, infiar ludorum fccularium, integri feculi mortaSbui invidenl motuum arBn 
leges. Philof. Tranf. Vol. I. No. 100. 

|| Venus will not be feen on the Sun again, till the year 1874; fo that fcarce even 
die grand-children of the Obfervers of the lait Tranfit will Tee the next. 
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of the Tranfactions of an American Philofophical Society, and 
particularly the youth in our different feminaries of learning, it 
may be acceptable to (hew the whole procefs by which the con- 
clufions are obtained, and how to calculate the effect which the 
parallaxes of Venus from the Sun have, both in latitude and lon- 
gitude, with refpect to the contacts here and in Europe. 

It need hardly be obferved that the true place of a planet 
in the Heavens, Venus for inftance, is that where fhe would 
be feen if view'd from the center ot the earth -, and that unlefs 
fhe be in the fpectator's § zenith, her apparent place will be 
lower than her true place This difference of place is called the 
planet's parallax in altitude, and is meafured in a vertical cir- 
cle ; being greateft in the horrizon, and decreasing as the alti- 
tudes increafe, till in the zenith it becomes nothing. The me- 
thod of determining the quantity of this parallax at different 
altitudes, and of reducing it into thofe of latitude and longitude, 
fo as to know their effect on the planet's place, is as follows. 

Let V, (Plate III, Fig. 7,) be the place of the SUN and 
VENUS •, Z V, a vertical circle ■> EC, the ecliptic ; PVD, 
a circle of declination j OVN, part of the orbit of Venus ; 
and C, the firft point of Aries. 

Then the following things are known, viz ; 
ZP, the co-latitude •, VD, the declination-, VP, its com- 
pliment ; CV, the Sun's longitude ; CD, the right afcenfion j 
and ZPV, the hour angle from noon. 

From thefe data, the parallaxes of Venus from the Sun, 
namely VL in the vertical, VN in longitude, and LN in 
latitude, may be found for any given place and time. 

Let the place be Norriton, at 2 h . 12'. 50', the moment 
of the firft external contact. 

Then, in the fpherical triangle ZVP, we have two fides, 
and the included angle, viz. 

o b ZP, 

§ This matter being very well explained by Mr. Btttjamin Wtfl, in bis account of 
the Providence OWervations, P. 194, need not be repeated ben. 
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ZP,=»49°.50*.29 i!r , the co-latitude 
VP, = 67. 34. 17, the co-declination. 
ZPV = 33. 12. 30=211. 12'. 50^ thetimeturned intodeg. &c. 
Hence we get the angle ZVP =49°. 55'. 33* 

And the zenith diftance ot Q's center ZV =33 9 42* 
Subtract for ? higher than <3's center, 15.18 

Remains the zenith dift. of S's lower limb, 32. 54. 24* 
Compliment of which is the height of ? '&") _ 

lower limb above the horizon, ^ ~57- 5- 354 

Assuming now any number for the Sun's horizontal paral- 
lax on the Tranfit day, let us fay 8 // ,52i2 (the nearer to the 
true parallax the better) ; then the horizontal parallax of Venus 
will be to that of the Sun, inverfely as their diftances from the 
Earth-, that is 

28887: ioi5i2::8 // ,52i? :29 // .9444=the hor. patallax of? 

Subtract Sun's parallax = 8. 5212 

The Remainder 21. 4232 =horizontal parallax of 
Venus from the Sun on the tranfit day. 

Then, Radius is to the Sine of the zenith dift. of Venus, as 
her horizontal parallax from the Sun, is to her parallax at the 
altitude aforefaid; viz. 

■J the paral. of J a 
Rad:S. 32°, K4.', 24 # *:: 2I*,4222:l l // ',62 87=LV>mthevertical ) at the 
O 531- t * J J / ialt. J7«.j'. 3 j/^. 

Moreover, in the right-angled fpherical triangle CVD, we 
have two fides, viz. 

CV the Sun's longitude = 2*. 13 . 20'. 3i // =73°- 20'. 31". 
DV the<declination=22°. 25'. 43". 

Whence wegetCD=7i°. 55'. 33'' '. 

And likewife the meridian angle CVD=82°. 54'. 21". 

The next thing to be found is OVE, or CVN, the angle 
of the vifible way, which is got as follows. Let ! iS9 
(Plate III. Fig. 9,} be the inclination of the orbit of ? with th 
eeliptic=3°. 23'. 20". Let © a be 0's horary motion, with 
the menftrual equation, as from Mayer's tables =143*, 53 5 

and 
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and ¥ ©the horary motion of ? as feen from©, taken from Hal- 
ley's tables = 238",334.Then, by trigonometry, the anglcSQ f 
will be found =171°. 30'. 35"; the compliment of which 
¥ © A, is the angle of the vifible way = 8°. 29'. 25".* 

The fide ? Q is the horary motion of ? a 9 as feen from the, 
Sun=95 // ,4i8 ; which encreafed in the Ratio of ?'s diftance 
from ©, to her diftance from Q, gives her horary motion in the 
vifible way =239 // ,89i. 

Now, returning to fig. y ; we 
the meridional angle CVD, 
But we had before ZVP, orDVL=4 9 < 



And we have now got the angle? c 

of the vifible way, CVN, $- «• 2 9- 2 5 




Subtr. their fumfromCVD, and we have LVN, =24. 29. 23 

Wherefore, in the right-angled triangle LNV (which be- 
ing fmall may be refolved as a plain triangle) having found one 
angle LVN and the hypothenufe LV, we get the remaining 
fides, viz. 

VN the parallax in longitudesio". 592. 

LN the parallax in latitude= 4. 8245. 

Now the parallax of longitude VN contributes to accelerate 
the contact of Venus and the Sun, by its whole length ; but the 
parallax of latitude LN contributes to accelerate the fame by a 
fpace different from its whole length. 

There are feveral ways of explaining this matter, and of 
converting the fpace LN into a proportionable part for ac- 
celeration. The following method, given by Mr. Rittenhoufe, 
is that which we made ufe of, and is as plain and ftri&ly ma- 
thematical as any. 

" Let S (plate III. fig. 6) be the center of theSun and of the 
cicle ABC, whofe radius=975" the fum of the femidiameters 
of the Sun and Venus. Let DLobe the true tranfit line, and 
D the place of Venus' s center at the time of the external contact, 
as feen from the Earth's center-, and B its place as feen from 

o h 2 any 

* This angle, in the Norriton account of the Tranfit, page 31, was called 8°. 18'. i.i», 
that is near \> lefs ; the fide Q being computed from Halley's tables, not having 
Mayer's tables at that time. 
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any part on the furface of the Earth, fuppofe Greenwich. Make 
B E perpendicular to Do-, then will D E be the parallax in 
longitude, and E B in latitude-, and DL fhall be the whole 
fpace by which Venus is brought fooner into contact with the 
Sun to a fpectator at Greenwich, than as feen from the center 
of the Earth. 

" Now if the parallax of longitude only took place, the 
center of Venus would be removed thereby only along her true 
path from D to E, and fo the tranfit would not yet be begun. 
But the parallax of latitude E B makes her center appear to be 
removed in another direction from E to B, and brings her to 
touch the Sun's limb by the fpace E L fooner than if only the 
parallax of longitude took place. The length of this fpace E L, 
(which is here lefs than E B) may be determined as follows. 

" Having aiTbmed the Sun's horizontal parallax as before, 
it follows from the Norriton obfervations, that the leaft dif- 
tanceofthe centers of the Sun and Venus, as feen from the 
Earth's center, was 610". Make, therefore, oS=6io / >', 
perpendicular toDor; and o m = half the parallax of lati- 
tude BE, calculated as above for the given place. Draw m I, 
parallel tooL; join S I, which fhall be perpendicular to B L. 
Make S p, perpendicular to S I, or parallel to BL. Then the 
triangles BEL, I m S, are fimilar -, for they are both fimilar 
to Sitip; whence I m : m S : : B E : E L. But m S, 
=610— mo, half the parallax of latitude already found; and 

\s 1 Lm S,=m I. Thus, the three firft terms of the proportion 
bein g known, the fourth E L is known alfo. 

" In like manner let F be the geocentric place of Venus's 
center, and H its place as feen at Norriton at the time of the 
external contact. Draw HG perpendicular to DLo. Then 
FG will be the parallax of longitude, and GH of latitude. 
Make o n= half the parallax of latitude found above. Draw 
q n K parallel to DLo. Join SK which fhall be perpendicu- 
lar to H L. Then the triangles FHG, KSn are fimilar; and 
Kn : nS :: HG: GL. Thus GL may be found. Let us, for 
an Example, take Norriton. 

HG, 
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HG the parallax of latitude (under the denomination of LN) 
was already found =4*,8245; whence ¥-.. =2^,41,2= on. 
And oS— on=r>S; that is 610^— 2^,41 22 = 607^,58 78=nS. 

Moreover ?SK.InS_ Kn; That is |975 — 607,5878 = 
762^,536 = Kn. Wherefore fince Kn:nS::HG:GLj 
we have 762^,536 -. 6o7 // ,5878 :: 4^,8245: 3",8432 =G L. 

Thus the parallax of latitude HG=4 // ,824 5 ^ J^ ^" 
accelerates the contact only by GL $ ~~ 3' 43 

To which add the parallax of longitude EG,? _ 

found above for Norriton \ ~ '*>9 



And we have the whole fpace FL by which the") 

contact is haftened at Norr ton, by the parallaxes > =14,4352 

both of longitude and latitude j 

Now as the motion of ? in an hour is 23q // ,8qi •, fhe will 
require 2 16", 624 of time, to pafs over the above parallactic 
fpace of i4",4352. And by fo much will the external contact 
be accelerated at Norritonin time; viz. 2i6",624. 

By the like procefs for Greenwich, (ufing fig. 8, where 

we had fig. 7 before), we fhall find the whole parallactic 

fpace, DL=27",o44i 

.... a c c ^ for the acceleration of ext. 

which g.ves in time=40 5 ",8 4 6 £ com&a gt Greenwichf 

But, 2 1 6,6 24 was the acceleration at Norriton. 

The difference 1 89^,2 22, is the abfolute time, by which 
the external contact fhould have been fecn fooner at Green- 
wich than, at Norriton, if the Sun's horizontal parallax were 
truly affumed =8 // ,52i2 on the tranfitday. 

But at Norriton the ext. contact was obferved, at 2 h . 1 2 7 . 50^ 
Addfor thediff.of merid. ofGreenw. & Norriton, 5- 1. 29 

The Sum gives the time for Greenwich, if there'? 

were no parallax, y' 4« *9 

But the contact was obferved at Greenwich, at 7. 11. 2 



The difference is the obferved effect of parallax, - =3. 17=197/ 

But 
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But this cbferved effect 197^ is greater than the calculated 
effect i89 // ,222 ; and therefore the Sun's true parallax on the 
tranfu day is (by this companion) greater than the parallax 
aflumed for the calculation, and will be found 8^,87x5. 

For 189V22 : 197':: 8',52i2:8",87i5. 

In like manner, for the internal contacts, after computing 
the parallaxes of ? a O in long, and lat. tor the refpective 
places and times of oblervation, agreeable to the foregoing 
rules, the parallaxes in latitude were reduced to their proporti- 
onable fpaces for acceleration, by taking the difference of die 
iemidiameters of© and ? =9 1 8^ for the radius of the circle 
(Plate III, Fig. 6) inftead of their fum =975'. In all other 
refpects the operation is the fame as for the external contacts. 

So far concerning the neceffary preparations. The follow- 
ing Table contains the names of places, their latitudes and 
longitudes, and fuch other requifites as enter into the compa- 
rifons for deduceing the Sun's parallax from the obfervations. — . 
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3 
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1 40- 9- 


3: . 
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j t. it. SO 
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Thus fubtracting the time of the external contact at Norriton, from the mean of the 
ten external contacts in the above table, we have sh. 9'.4o",i$ for the mean dift'. of lon- 
gitude by the obfervations. But the true mean diff. of long, is $h. it'. 44-",9S- The 
difference of thefe two =3', t»,t=i%$>l,i is the mean obferved effect, of parallax. But 
the mean, calculated effect =i87'',ii9. 

Whence i87",no : i84 ,/ ,7 :: 8 ;/ ,snt : 8",40«. Thus, by one Angle comparifon 
of the Mean of the above ten obfervations with the Norriton obfervation, we get the 

Sun's 
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Sun's parallax on the tranGt day =8",4o<5, agreeing to the lad decimal place with what is 
got by making all the companions feparately, and taking the mean of the refults, as in 
the following table. It would therefore have been needlefs to enter down thefe feparate 
comparifons, if it were not to fee how they differ from each other, and which (if any) 
ought to be rejected. 



Norriton and Greenxiich. 
H. m. fee. feconds. 

a. 11. jo Norriton. 405,84* Greenw. 

j. 1. i(>=difF. of merid. xi4,4x4 Norriton. 



7. 14. 19 

7. 11. 1 Greenwich. 



189, HI 



+ 7",7 78 



3. 17 = 107/' 

Sun's Parallai=8 /; ,87is 



Norriton and Middle Temple. 

x. 1*. jo Norriton. 405,841 /Vf. Temple. 

j. 1. 4=diff. merid. n«,«24 Norriton. 



Norriton and Spital Square. 
H. m. fee. feconds. 

x. ix. jo Norriton. 405,851 Spital Sq 

5. 1. ix=diff. merid. xi4,4x4 Norriton 



7. 14- x 189. xx8 

7. 10. 44-J Spital Square. +8 w .jxx 



3. I7j=i97",75 

Sun's Parallai=8'".9055. 



7. 13. 54 i89,xi7 

7. 11. ix Mid. Temple. — xo",s6j 



x. 48i=i«8'',xj 

Sun's Parallai=7'',S77tf. 



horriton and Wimlfor Caftle. 
x. ix. 50 Norriton. 405,444 Wir.dfor. 

4- S!>. 4$=diff. merid. xj 4,4x4 Norriton. 



7- ii. S4i 

■>. 8. 30 Wind/or. 



189,04 



+ U",4« 



3. X4t=xo4",5 



Sun's Parallai=9",xi8-i. 



Norriton and Oxford. 
x. ix. 50 Norriton. 405, x 34 Oxford. 

j. 54. xs=diff. merid. xi4,6x4 Norriton. 



Norriton and Kevj. 
x. ix. 50 Norriton. 40J,7JJ Kevj. 

j. o. rj =diff. merid. xi4,4i4 Norriton. 



7- >i- J 

7. 9. j 9 Kc-w. 



189,131 



— 3",t 3 i 



3. 4= 184". 

Sun's Parallai=8",38o4. 



Norriton and Shirburn Caftle. 
x. n. Jo Norriton. 405,411 Sbirb.Caft. 

4. J7. 3x=difF. merid. xi4,4x4 Norriton. 



7. 10. xx 

7. 7- 4 Shirt. Cajl. 



188,8x8 



+9",i7» 



3. 18=198 

Sun's Parallax=8",93ji. 



7. 9- U 

t. j. j8 Oxford'. 



i88,tfix 



+8' ; ,388 



3. 17 = 197 

Sun's Parallai=8'/,9oox. 



Norriton and Upfal. 
1. ix. jo Norriton. 398, 43X Upfal. 

j. ix. ij=diff. merid. xi4.4x4 Norriton. 



1. xj. J 

8. xx. 9 Upfal 



i8x,oo8 



— «",oo8 



Norriton and Glafgo-w. 

1. ix. jo. Norriton. 400,847 Glafgvw. 

4. 44. i8=diff. merid, xi4,4x4 Norriton. 



4. j 7 . 8 

4. 54. x9 Gtafgoitt. 



184,443 



-»i".»43 



x. 39='J9" 



Sun's Para]Iax=7-'-',3S37. 



Norriton and Stockholm. 
1. 12. jo Norriton. 339,388 Stockholm. 

4. 13. jj=dirT. merid. 214,4x4 Norriton. 



8.x4. 4J 

8. 24. 1 Stockholm. 



182,744 



— 18",74 4 



1.54=174'' 

Sun's Parallai=8 /: ',X399. 



Mean of the Whole 8' 



1. 44=144" 

Sun's Parallax 7^,4454. 



Ai°3^. 
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Internal Contact. 



Names of 
Places 



I o £ Long, in 
Reg. cir- - „ S time.fton 
cumf. in Ja & 'Norriton. 
contact § xi I 



Greenwich 

Spital Square 

MiddleTemple 

Kew 

Windfor Caftle 

Shirburn Cattle 

Oxford 

Glafgow 

Upfal 

Stockholm 



h.m. fee. 
7. 18-31 



8-39-54 
8.41. 17 



h.m.fec. 
j. i.«E 



, Cacul. 
accelera-j 
tion, in! 
time, by j 
Parallax. 

feconds ! 
4»3.8n j 



Thread 
of light| 

com' 

pleat 






Long, in 'CaL ae* 
time, from; celera- 
Norriton. ition in 
jtime by 
[parall 



6.11.1J 
6.13SS 



418,147 
416,769 



Mean, ,8.16.34 
Norriton, I1.30. 6 



- - S-49-«3 4'9>< 5 n3 
3 I '»38 - - 



Diff. 



|j 46.18 , - | 



Thus the true mean diflf.-of ") H. 

meridians oi'Korriton and | 

the three places where ^ 5- 49- '3 

the reg. circumferences 

are noted in contact. 
But the mean diff. of meri- 



|j8i,6ii3 



fee. 



here ^ 
uces I 

l.» J 

;ut the mean diff. of meri- T 

dians, by the obfervati- > 

ons, is — — — J 



5. 4«- 18 



The diff. of thefe two, 

the mean obferved 

of parallax 
But the mean calculated effect of 

parallax, is — 



4I="SJ J 



thefe two, is ^ 
bferved effect > =: 

~ t of "> „ ,, , 
> 181/^,61x3 



And, i8i",6ix3: 165": : 8",jiit: 7",74i 
Whence, 7",74x=0's parallax 



h.m.fec. 

7.19.18 

7-»9-»si 

7.18.49* 

7.18.17 

7.16.37 

7-1J.14 
7.14.10 
7-ix.lJ 
8.40.16 
8.4J.47 



h.m.fec. feconds 
j. 1.19 E. 414,78s 



5. 1. ii 
5. 1. 4 
J. o.lj 
4 59- 4$ 
4-S7 31 
4.J6.1J 
4.44.18 
6.11.15 
0-13-55 



414.74« 
414,701 

414,454 

414,111 

1414,103 

413,950 

411,01 

418,947 

4'7>17S 



7-40-37, 
1.30.16 



- - J. 11.44,911+11,317 
1 ' '138,97.! 



c.io.n,8| - - 1 ... - --(183,841 



In like manner, for the ten 
places, which noted the comple- 
tion of the thread of light, for the 
Internal Contact; ive ha\e — 

H. m. fee. 
M.dif. me rid. 5. 11. 44,95 
But, by the" 1 



obfervati- 
ons, the 
mean diff, 

merid. is 



, 10. 11,8 



The diff.*> 

of thefe 

two, is I 

the mean j> o. 1 

obferved 

effect of 

parallax, J 
But the mean calcu- ~) 

lated effect of par. > 

is — — — J 



33>»l=i$3".iS 



i8 3 »8 4 X 



And, 
r83'A84:'J3",ij::8'/,j lIi .,;y >OB 
Whence, 7",o8=53&'s parallax. . 

Both thefe Refults are the fame as the Mean Refults of their refpective Claffes, 

;otby the feparate Compaiifons in the following Table. 



Internal 
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Internal Contact. 
Companions from the regular Circumferences in Contact. 



Norriton and Greenwich. 
H. m. fee; feconds. 

i. 30. 6. Norriton. 413,811 Greenwich. 
S- 1. ic.=difF.merid. 138. Norriton. 



7. 31. 3J. 185,811 

7. 18. 31. Greenwich. — i'',8n 



3. 4=184". 

Sun's Parallax=8 / ',44. 



Norriton anii Uf/ul. 
H. m. fee. feconds. 
1. 30. 6. Norriton. 4:8,147 Vffal. 
6. 11. ij.=dirT. merid. 138, Norriton. 



8. 41. 11. 

8. 39. 54- Up/al. 



180,147 



1. 17=147''. 

Sun's Parallax=6",9S- 



Norriton and Stockholm. I The Mean of thefe three comparifons' 

1.30. 6. Norritih. 415,749 Stockholm, gives the Sun's Parallax 7 •', 74 
6. 13. SS =diff. merid. 138, — Norriton 



(8.44. 1. J 78,7*? 

8. 41. 17. St-cchhclm. — i^",6os. 



%. 44.= i«4 l; . 

Sun's Parallax=7",8i. 



Comparifons from the Completion of the Thread of Light. 



Norriton and Greenwich. 
H. m. fee. feconds. 

1. 30. itf. Norriton. 414,748 Greenwich. 
5. 1. ij=dii£ merid. 138,97s Norriton. 



7. 3 1 - 55- i8j,793 

7. 19. 18. Greenwich. — i8' / ,793 i 



1. 37 = U7". 

Sun's ParalIax=7'-',ioo5. 



Norriton and Middle Temp'e. 
1. 30. i«. Norriton. 414,101 Mid.Temple. 
$. 1. 4.=diff.merid. ij9,9isNcrriton. 

7. 31. 30. 185,716 

7. 18. 4t>±Mid.TetnpU. — iS-"i47« 



Norriton and Spital Square. 
H. m. fee. feconds. 

1. 30. i<5. Norriton 414,741 Spital Sq. 

5. 1. n.=diff. merid. 138,971 Norriton. 



7. 31- 38. 

7. 19. ijf Spital Sq. 



i8s,7«« 

-^43",oi« 



a= 



I4*",7J- 



Sun's Parallax=S / ',j48. 



1. 40^=i<5o''Aij. 

Sim's Parallax=7",3Ji3. 



Norriton and Wind/or. 

t. 30. iS Norriton. 414,111 Windfcr. 

4- S9- 4|=difl". merid. 138,975 Norriton. 



7. 19 



30* 



i<5 n\hindjur. 



185,14* 



1. J 3= '7 3/'. 

Sun' s Pa-3llax=7 // ,9S 7 9 • 



Norriton and Kew. 
1. 30. 11S Norriton. 414,454 Kew. 

%. a. is=diff. merid. 138,97s Norriton. 



7. 30. 41 

7. 18. 17 Kew. 



i8s,479 

— 4i".479 



i. 14=144/-' 

Sun's parallax 6",ii$6. 



Norriton and Shirburn Cajile. 
1. 30. 16 Norriton. 414,103 Shirb.CaJr. 

4. 57. 3i=diff. merid. 138,97s Norriton. 



7- *7^ $8 _ . 
7. 15. 14 Shirh.CaJf. 



185,118 



1. 34=154". 
Sun's Parallax 7 ; /,o84«. 



O I 



Norrtioit 
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Norriton and Oxford. 
H. m. fee. feconds. 

*. 30. 16 Norriton. 4*3, 9J Oxford. 
J 4 . 56. is=diff. merid. 138,97$ Norriton. 



7. i«. Ji 

7. 14. ip Oxford. 



184,97$ 



Norriton and Glajgoiv. 
H. m. fee. feconds. 

1. 30. 16 Norriton. 411,01 Glafgov. 

4. 44. i8=diff. merid. 138,975 Norriton. 



». 31=151. 

Sun's Parallax=tf",95i6'i>. 



Norriton and Upfal: 
1. 30. i« Norriton. 4*8,947 UW. 
6. lx. i5=diff. meiid. 138,975 Norriton. 



8. 41. 41 

8. 40. 16 Vffil. 



179,971 



-34 >97* 



1. 15= '45 • 

Sun's Parallax=<S ,81554. 



7. 14- 44 

7. 11. 15 Glafgow. 



181,035 

— 33~>0 3 5 



1. 19=149 . 

Sun's Paratlai=<",'9748: 



Norriton and Stockholm. 
1. 30. 16. Norriton. 417,175 Stockholm. 

6. 13. 55 =diff. merid. 138,975 Norriton. 



8. 44. 11. 

8. 41. 47. Stockholm. 



•78,3 



-*4", 3- 



1. 34=154"- 

Sua'j Parallax— 7 ;/ ,359jh 



Mean of the, above Ten, t",o9- 



Let us next fee what parallax of the Sun will be got from 
the Philadelphia obfervations, compared with thole made at 
the ten places above fpecified j wherein a fingle comparifon 
will be fufficient, fince the refult will be the fame, as from a 
mean of the ten comparifons made feparately. 

PHlLAL>ELrHIs*,md.Ten Places in EUROPE. 
External Contact. 
H. m. fee. feconds. 

». 13. 4«,« Philadelphia mean of 5 obferv. 403,853 mean parallax for the 10 places. 
5. 11. 51, 95=mean diff. merid. 115,11 parallax for Philadelphia. 

7. 15. 39,ss=time for the 10 places') Diff. 188, 733=calculated effect of parallax. 

without parallax, j 
1. 11. 30,is=mean of the obferved times. + o",5«7. 



Diff.3. 9, 3=i89",3=mean obferved effect of Parallax. 

Whence, i88",733 : i89",3 : : 8",5in : 8 'S4«8=©'s Parallax 



on Tranfit Day 



Internal Contact. 
H. m. fee. feconds. 

». 31. »8 Philadelphia mean of 5 obferv. 411,817 mean parallax for the 10 placts. 
5. 11. 5 i,9S=mean diff. merid. 137,94 parallax for Philadelphia. 

7. 43. io,95=time for the 10 places > Diff. i84,877=calculated effect of parallax. 

without parallax../ 
7. 40. 3 7, 8=mean of the obferved times. — ir",7i7. 

Diff.i. 43, 1 5= ioV',ts=mean obferved effect of parallax. 

Whence, 184 ,877 : i63~,ij : : 8",5i" 1 7">Ji98=^'s Parallax on TranGt Day 

Thus 
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Thus, by the External ContaB, we have the Sun's Parallax— 

feconds. 
From the Philadelphia Obfervations 8,54*8 
And from the Norriton Obfervations 8,4060 

16,9518 
The Mean of both is, =8",47«4. 

1 

In like manner, by the Internal ContaB, we have the Sun's Parallax — 

feconds. 
From the Norriton obfer-7 7,74 comparifon, reg. circumf. in contact 
vations, J 7,08 comparifon, thread of light compleat. 

Fr ° m vatk>n e s ll>hl1 0bfCT "} 7 ' S1 comparifon, thread of light compleat. 

",34 
The Mean of thefeis =*7/',447 

3 

Now the mean parallax thus got by the comparifon of all the 
ten external contacts in the above table, withthofeof Philadel- 
phia and Norriton, being 8 // ,4764 on the tranfit day, is 
nearly the fame that was got by the beft obfervations in 1761, 
and gives 8 // ,6o45 for the Sun's horizontal parallax at the mean 
diftance. And there is reafon to think, that this is as large as 
perhaps any good obfervations will give it. 

But the Aflronomer Royal writes me, that he has under- 
taken the final fettiement of this matter-, and, no doubt, he 
has ieveral observations (whereon to found comparifons) that 
have not come to our hand, and will likewife confider every 
nicety that can enter into this truly delicate calculation, making 
the proper allowances for the difference of felefcopes, &c. 
I therefore thought it needlefs to be very particular in my 
comparifons, and contented myfelf with thofe places whole 
latitude and longitude could be well depended on, and where 
the fky was clear, and the Sun any tolerable height above the 
horizon. Indeed, fome of the ten places in the above table 
ought, perhaps, to be rejected. The longitude of Glafgow, 
for inltance, does not feem fully determined. For the eclipfes 
of Jupiter's Satellites, obferved there by Dr. Wilfon, would 
give the longitude different from what the Doctor calls it in 
his account ot the tranfit. If that obfervation were left out, 
the mean parallax would come out a ftnall fraction larger by 
the external contact. 

As to the parallax deduced from the internal contact, 
viz. 7^447 on the day of the tranfit, 1 think no dependence 
can be placed upon it, for the reaforss given above. Tor, 

0/2 unlefs 

* In tie comparifons -with the Green-wich internal ccntaBs, the obfervation of Mr. Dunn, as 
differing fo cenfideratly from the reft, -was left out; hut in thofe of the external contaB, it -was 
included. If itbe included at the internal contaB alfo, the mean of the -whole luillie 7 /; ,3«»» 
injleadof 7.'',447. 
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unlefs our internal centals had all been noted about 22" later, 
they would not give the fame quantity of parallax as the ex- 
ternal contacts. And the truth of obfervation would by no 
means permit us to lengthen out our internal contacts fo much ; 
for, in 22" after the times noted by us, Venus appeared not 
only furrounded wholly by the Sun's light, but a confiderable 
way within his difc. And indeed the Aftronomers in Europe, 
feem fenfible of the little dependence that can be placed on 
obfervations made fo near the horizon, as thofe of the int. cont. 

Monsieur Ferner writes from Stockholm, that he is more 

furprized that " the times of the contacts fhould agree fo well 

" together than he is at their difference. l'"or the nearnefs of 

" the Sun to the horizon, and the extraordinary quantity of 

" vapors with which the atmofphere was loaded, not only 

" caufed the limb of the Sun to tremble and undulate, but 

<c gave it, as it were, the form of a large faw, the eminences 

" being luminous, and the cavities black, which fhifted 

" places like a tempettuous ocean." Theie things made it 

difficult to fix even the time of the external contatt to greater 

certainty than 5 or 6 feconds •, bur, at the internal contact, he 

found difficulties of another kind. For " when he thought 

" Venus ought to be entirely within the Sun, the luminous 

" cufps did not join immediately behind her •, but on the con- 

" trary, fhefeemed to carry the limb of the Sun along with 

" her, which appeared to bend towards her, leaving a black 

" cavity in his limb ; and the body of the planet, though he 

" thought he law it all within the Sun, {till fhot out a black 

" column or ligament towards his limb." 

It was intended to have compared all the other Ame- 
rican Obfervations (as well as thofe of Norriton and Philadel- 
phia.,) with the European Obfervations, for deducing the 
Sun's parallax; but I could only find leifure to make the cal- 
culations for two places more, viz the Gapes of Delaware, and 
Bafkenridge, New-Jerfey. Mr. Biddle's external contact at the 
Capes, compared with the ten places above, gives 9",254 
for the Sun's parallax on the tranfit day, and deducting 8" 
of time, by which he thinks he noted his internal contadt too 
late, on account of the tremulous motion on the Sun's limb, 
occafioned by the denfe vapors from the lea, that contact gives 
8", 862. The external contact (obferved at Bafkenridge, by 
Lord Stirling) gives, on a like companion 7 // 5 756, and his 
internal contact 8 ' 3 1 663, " His 
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His Lordfhip has not yet had an opportunity to afcertain the 
longitude of Rafkenridge with the neceflary precifion •, and the 
contacts by Mr. Biddle being about \6" later, than they ought 
to be from his difference of longitude (allowing for parallax) 
compared with Philadelphia and Norriton •, he apprehends that 
the time of his clock could not be depended on nearer than 
to about one quarter ot a minute, having only a very fmall 
equal Altitude Inftrument mounted on a Theodolite, to regu- 
late by, and the wind very high on June 2d. In other 
reipects, there cannot be the leaft doubt of the accuracy 
of his obfervations, having an excellent Telefcope, and 
acknowledged abilities for the ufe of it •, nor can there be an 
uncertainty of fo much as %" of time in the longitude of his 
Obfervatory, in refpect to the places abovementioned. 

Nevertheless, it the parallax of the Sun deduced from 
thefe two obfervations of the external contact, be joined with 
thofe of Norriton and Philadelphia, and the mean of all the 
four be taken, it will give 8",4qo7 for the Sun's parallax on 
the tranfit day, agreeing exceedingly near with what was got 
before by the companion from the Philadelphia and Norriton 
external contacts, viz. 8'',.\.j64. 

There is one fmajl nicety, which the extreme ftridtnefs of 
the modern Aftronomy might have required to be taken into 
the foregoing calculations ; and which was not thought of in 
time. In the hypothefis of the Earths being an oblate fpheroid, 
the true latitude of places is more fouth than the apparent 
latitude, or that deduced from obfervations. 

Thus, the calcul. were made with lat. 40 . 9^3 1# for Norriton. 
But, on account of the fpheroidal"! ~ 

figure of the Earth, fubtract, J • 4- 3 

Rerriains the true latitude, that") 

fhould have been ufed inr =39. 54. 53 

the calculation, J 

In like manne*- the ktitude for Greenwich fhould be 
51 . 14'. 19", inftead of 51 . 28'. 37". 

Moreover the horizontal parallax affumed in the calcula- 
tions, being to be confidered as the equatoreal parallax, fhould 
bear a fmall reduction likewife for different latitudes. 

With 
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With this reduction, therefore, both of latitude and paral- 
lax, the calculations for Greenwich and Norriton were re- 
peated, and the Sun's parallax came out, for the external 
contact 8^,805, inftead of 8^,87 15. The difference is fo fmall, 
that it was not thought worth while to repeat any more of the 
calculations on that account ; efpecially as the final determina- 
tion of the Sun's parallax, from the late tranfit, as was hinted 
already, will not be left to depend on our calculations in 
America. I mould have been glad, if time had permitted, 
to have gone over the work a fecond time, to be fure of its 
correctnefs. Some of the calculations were made by Mr. Rit- 
tenhoufe and myfelf jointly, and of the refidue, made by myfelf 
ftngly, which were the greateft part, we have here and there 
felected out fome for re-examinatton. And though, among fuch 
a multitude of figures, as neceiTarily entered into thefe calcula- 
tions, it is difficult to avoid miftakes wholly, either in Writing 
or Printing, yet I think, there can be none of any fignificancy. 



Meteorolocical Observations made at Philadelphia, in December, 1770; and in 
January, and part of February, 1771. By Thomas Coombe, Efar. Communicated 
by Dr. Smith. 

THOUGH part of the following Obfervationi ought not, in the order of time, to 
come into th's Volume, yet the lingular moderation of the weather, for more than 
ten weeks of what is ufually the fevereft part of our North-American winters, makes it 
proper riot to feparate obiervations which many people will wifti to preferve entire, 
for a comparifon with future winters, when we iliall be favored with any of the like 
mildnefs. 
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Continued, for December, 1770, 
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I Sain in the night. * Sharp frofi in the night. f And fun-Jhine. § Jnd viini II And 
■wind. % Snow in the night, ft And -wind :—fn<nti in th night, ani earl) this morning. 
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The Thermometer marked Open dir, is fufpended in a North 
window, about thirteen feet from the ground, the cafement of 
which rtands on a jar.That marked {indoors^ hangs in an open 
entry of a ground floor, the door of which fronts the eaft. 
The former Thermometer was made by the late ingenious Mr. 
Ayscough, and compared with one made by the accurate Mr, 
Bird-, the latter was made by Mr. Nairne, and compared 
with that of Aylcough, wiih which it agrees. 

From the accounts of the weather at Plymouth, in Eng- 
land, in January, 1768, as publifhed in the 58th vol. of Phi- 
lofophical tranfa&ions, it appears, the greateit Cold there, was 
on the third and fourth days of that month, when the mercu- 
ry in the Thermometer fell to 20 degrees. Thegreatcft heighth 
was on the 14th, when the mercury flood at 49 degrees-, wind 
at S. W. 



